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DESCRIPTION 

ACRYLIC PRESSURE SENSITIVE ADHESIVE AND PRESSURE SENSITIVE 

ADHESIVE TAPE 

TECHNICAL FIELD 

The invention relates to an acrylic pressure 
sensitive adhesive and a pressure sensitive adhesive tape 
preferable to be used for adhesion and fixation of members 
to be used in closed space of such as a vehicle, a housing 
where odors become a problem; or in the inside of 
electronic appliances where volatile gases become a problem 
and also relates to a vehicular air conditioner unit 
produced by using them. 



BACKGROUND ART 

Double coated tapes to be used for adhesion and 
fixation of members have been used in a vehicle and a 
housing as well as in the inside of electronic appliances. 
However, recently, problems of the use of these pressure 
sensitive adhesive tapes have been pointed out. For 
example, there occurs fogging attributed to high boiling 
point volatile components in glass in an automotive inside 
or operation failure attributed to high boiling point 
volatile components and impurities also in members of the 
inside of electronic appliances in some cases. Accordingly, 
a pressure sensitive adhesive tape to be used in closed 
space of vehicles such as automobiles and housings, 
electronic appliance insides is strongly required to be 
scarcely odorous and have a low total amount of volatile 
gases, which are environmental burden substances. 

Meanwhile, in Japan, guidelines of decrease of 
respective interior volatile organic compounds but also 
decrease of the total of the volatile organic compounds for 
countermeasures for so-called sick houses in the housing 



2 



field are issued from Ministry of Health, Labour, and 
Welfare- Also, German Association of the Automotive 
Industry (Verband der Automobilindustrie (VDA) ) has 
determined an evaluation method for odors of members to be 
5 used for the automotive insides in VDA 270 and also 

evaluation methods for volatile components in DVA 277 and 
VDA 278. Further, in order to determine the behavior of 
the fog attributed to volatile components emitted from 
members, Deutsches Institut fur Normung has determined in 

10 DIN No. 75201. As described, it is required to decrease 

not only specific volatile substances but also a variety of 
volatile substances in various fields. 

The causes of the volatile gases emitted from a 
common pressure sensitive adhesive tape may include a 

15 remaining solvent, a remaining monomer, a remaining 
polymerization initiator, a tackifier to be used for 
improving the pressure sensitive physical properties, and 
the like. Also, the causes of odors may include volatile 
gas and the like. 

20 Japanese Kokai Publication Hei-6-122859 discloses a 

method for obtaining a pressure sensitive adhesive scarcely 
containing a remaining monomer by polymerizing a monomer 
having a high molecular weight and a low saturated steam 
pressure. Further, Japanese Kokai Publication Hei-2-115291 

25 discloses a pressure sensitive adhesive using an acrylic 
polymer obtained by polymerization of a specific acrylic 
monomer to lower the odor. On the other hand, Japanese 
Kokai Publication 2002-69411 discloses a production method 
for a pressure sensitive adhesive tape comprising a 

30 pressure sensitive adhesive obtained by using a high purity 
acrylic polymer with few volatile components such as a 
remaining initiator or an unreacted monomer produced at a 
high polymerization ratio by solution polymerization at a 
specified reaction temperature using a specified amount of 

35 an azo type polymerization initiator. Japanese Kokai 
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Publication 2002-309210 discloses a pressure sensitive 
adhesive tape at a low gas emission level obtained by block 
copolymerization . Further, Japanese Kokai Publication Hei- 
11-315260 discloses a production method for a hot melt type 
5 pressure sensitive adhesive tape as an anti-fogging 
pressure sensitive adhesive tape. 

However, even in the case of these pressure sensitive 
adhesive tapes, there still remains a problem that in the 
case the tapes are used in closed space in housings, 

10 vehicles, the insides of electronic appliances, the odor 

suppression is insufficient by simply suppressing specific 
volatile components, so that the odor cannot be decreased 
to an insensible level. Also, high boiling point volatile 
components in the case of adding a tackifier are not taken 

15 into consideration and therefore, with respect to a common 
pressure sensitive adhesive containing the tackifier, no 
satisfactory effect has been achieved by conventional 
techniques. 

20 SUMMARY OF THE INVENTION 

The purpose of the present invention is to provide an 
acrylic pressure sensitive adhesive and a pressure 
sensitive adhesive. tape preferable to be used for adhesion 
and fixation of members to be used in closed space of such 

25 as a vehicle, a housing where odors become a problem; or in 
the side of electronic appliances where volatile gases 
become a problem and also relates to a vehicular air 
conditioner unit produced by using them. 

A first aspect of the present invention provides an 

30 acrylic pressure sensitive adhesive, which has 500 ppm or 
lower of volatile component concentration A calculated by 
the following equation (1), when the acrylic pressure 

sensitive adhesive is heated at 90°C for 30 minutes: 
volatile component concentration A (ppm) = volatile 

35 component content X (|ig) /pressure sensitive adhesive weight 
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Z (g) before heating (1) 

in the equation (1), the volatile component content X is an 
amount measured by conversion into toluene. 

A second aspect of the present invention provides an 
5 acrylic pressure sensitive adhesive, which has 600 ppm or 
lower of volatile component concentration B calculated by 
to the following equation (2) , when the acrylic pressure 

sensitive adhesive is heated at 120°C for 30 minutes: 
volatile component concentration B (ppm) = volatile 

10 component content Y (|j.g) /pressure sensitive adhesive weight 
Z (g) before heating (2) 

in the equation (2), the volatile component content Y is an 
amount measured by conversion into n-hexadecane. 

The acrylic pressure sensitive adhesive of the first 

15 aspect of the present invention or second aspect of the 
present invention preferably contains a tackifier 
containing 13% by weight or lower of the component with 600 
or lower of molecular weight. 

The third aspect of the present invention provides a 

20 pressure sensitive adhesive tape, which has a pressure 

sensitive adhesive layer comprising the acrylic pressure 
sensitive adhesive of the first aspect of the present 
invention or the second aspect of the present invention, 
the pressure sensitive adhesive tape having 300 ppm or 

25 lower of volatile component concentration C calculated by 
the following equation (3), when the pressure sensitive 

adhesive tape is heated at 90°C for 30 minutes: 
volatile component concentration C (ppm) = volatile 

component content P (jag) /pressure sensitive adhesive tape 
30 weight R (g) before heating (3) 

in the equation (3) , the volatile component content P is an 

amount measured by conversion into toluene. 

The fourth aspect of the present invention provides a 

pressure sensitive adhesive tape, which has a pressure 
35 sensitive adhesive layer comprising the acrylic pressure 
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sensitive adhesive of the first aspect of the present 
invention or the second aspect of the present invention, 
the pressure sensitive adhesive tape having 400 ppm or 
lower of volatile component concentration D calculated by 
5 the following equation (4), when the pressure sensitive 

adhesive tape is heated at 120°C for 30 minutes: 
volatile component concentration D (ppm) = volatile 

component content Q (\xg) /pressure sensitive adhesive tape 

weight R (g) before heating (4) 
10 in the equation (4), the volatile component content Q is an 

amount measured by conversion into n-hexadecane. 

Accordingly, a vehicular air conditioner unit which 

is obtainable by using the pressure sensitive adhesive 

tapes of the third aspect of the present invention or the 
15 fourth aspect of the present invention is also one of the 

present invention . 

DETAILED DISCLOSURE OF THE INVENTION 

The invention is described in detail below. 
20 The first aspect of the present invention provides an 

acrylic pressure sensitive adhesive, which has 500 ppm or 
lower of volatile component concentration A calculated by 
the following equation (1), when the acrylic pressure 

sensitive adhesive is heated at 90°C for 30 minutes: 
25 volatile component concentration A (ppm) = volatile 

component content X (jig) /pressure sensitive adhesive weight 
Z (g) before heating (1) 

in the equation (1), the volatile component content X is an 

amount measured by conversion into toluene, 
30 If the volatile component concentration A is 500 ppm 

or lower under the above-mentioned condition, no odor 

problem occurs even if the tape is used in closed space of 

such as a vehicle and housing . 

The above-mentioned volatile component content X can 
35 be measured by heating a weighed acrylic pressure sensitive 
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adhesive at 90°C for 30 minutes using a thermal desorption 
apparatus (e.g. ATD-400, manufactured by PerkinElmer Inc.) 
and measuring the volatile component content emitted at 
that time by GC-MS apparatus (e.g. Automass 11-15, 
5 manufactured by JEOL Ltd.). That is, an accurately weighed 
acrylic pressure sensitive adhesive of about 20 mg is put 
in a sample tube (inner diameter about 5 mm, length about 

10 cm) and heated at 90°C while helium gas being circulated 
at 1.5 mL/min for 30 minutes and the emitted volatile 
10 components are collected in a trap tube installed in a 

thermal desorption apparatus and concentrated and then the 

trap tube is heated at 2 80°C for 10 minutes and introduced 
into the GC-MS. For GC-MS measurement, a non-polar 
capillary column (HP-1, manufactured by Agilent 

15 Technologies, 0.32 mm x 60 m x 0.25 jam) is used and the 

temperature of the column is kept at 40°C for 4 minutes and 
then heated to 100°C at 5°C/min heating rate and further to 
320°C at 10°C/min heating rate and kept at 320°C for 3 
minutes. The MS measurement range is 30 to 400 amu, the He 

20 flow rate is 1.5 mL/min, the ionization voltage is 70 eV, 
the ion source is kept at 230°C, the interface at 250°C, 
and the transfer line 225°C. The volatile component 
content can be calculated from the obtained peak surface 
area by conversion into toluene weight based on an absolute 

25 calibration curve produced by using toluene. 

With respect to the acrylic pressure sensitive 
adhesive of the first aspect of the present invention, the 
total amount of the remaining polymerization initiator 
detected by the above-mentioned measurement conditions is 

30 preferably 30 ppm or lower and the total amount of the 
acrylic monomer is preferably 50 ppm or lower, and the 
volatile component content is preferably 50 ppm or lower 
after 30 minutes or longer retention time. In such cases, 
odor is further decreased. 

35 The second aspect of the present invention provides 
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an acrylic pressure sensitive adhesive, which has 600 ppm 
or lower of volatile component concentration B calculated 
by to the following equation (2), when the acrylic pressure 
sensitive adhesive is heated at 120°C for 30 minutes: 
5 volatile component concentration B (ppm) = volatile 

component content Y (jig) /pressure sensitive adhesive weight 
Z (g) before heating (2) 

in the equation (2) , the volatile component content Y is an 
amount measured by conversion into n-hexadecane. 

10 If the volatile component concentration B is 600 ppm 

or lower under the above-mentioned condition, not only no 
odor problem occurs but also the total amount of high 
boiling point volatile components is a little, so that no 
fogging problem taken place and even if the tape is used in 

15 the inside of an electronic appliance, the tape does not 
cause a problem. 

The above-mentioned volatile component content Y can 
be measured in the same method as that in the case of the 
acrylic pressure sensitive adhesive of the first aspect of 

20 the present invention. The amount is calculated by keeping 
the column temperature at 50°C for 2 minutes, heating to 
160°C at 25°C/min heating rate and then to 300°C at 10°C/min 
heating rate and keeping at the temperature for 20 minutes 
in GC-MS measurement and carrying out calculation from the 

25 obtained peak surface area by weight conversion based on an 
absolute calibration curve produced by using n-hexadecane. 

The acrylic pressure sensitive adhesive of the 
present invention contains an acrylic polymer as a main 
component. The above-mentioned acrylic polymer is not 

30 particularly limited and preferably, for example, a 

homopolymer of a (meth) acrylic acid ester monomer or a 
copolymer of the (meth) acrylic acid ester monomer with 
another vinyl monomer copolymerizable with the monomer. 

Examples of the (meth) acrylic acid ester monomer are 

35 preferably esters of acrylic acid or methacrylic acid with 



a primary or a secondary alcohol comprising an alkyl group 
having 4 to 12 carbon atoms. 

Another vinyl monomer copolymerizable with the above- 
mentioned (meth) acrylic acid ester monomer is used for 
5 heightening agglomeration force by modification of the 
acrylic polymer and for example, those which have high 
glass transition point (Tg) themselves and increase Tg of 
the polymer to be obtained and those which contribute to 
mesh structure formation of polymer molecules by 

10 crosslinking reaction of the functional group contained in 
the molecules of them with an externally added crosslinking 
agent can be used. 

Examples of the above-mentioned vinyl monomers which 
can increase Tg of the polymer to be obtained are styrene, 

15 acrylonitrile, methyl methacrylate, cyclohexyl 

(meth) acrylate, benzyl (meth) acrylate, N-phenylmaleimide, 
N-cyclohexylmaleimide, and N-vinylpyrrolidone . Also, 
examples of the vinyl monomers which contribute to mesh 
structure formation of polymer molecules by crosslinking 

20 reaction of the functional group contained in the molecules 
with an externally added crosslinking agent are carboxyl- 
containing monomers such as acrylic acid, methacrylic acid, 
crotonic acid, maleic acid, itaconic acid, and maleic 
anhydride; hydroxyl-containing monomers such as 2- 

25 hydroxyethyl (meth) acrylate, n-methylolacrylamide ; and 

epoxy-containing monomers such as glycidyl acrylate, and 
allyl glycidyl ether. 

In the case the above-mentioned acrylic polymer is 
the copolymer of the (meth) acrylic acid ester monomer and 

30 another vinyl monomer copolymerizable with the ester 
monomer, the content of the (meth) acrylic acid ester 
monomer is preferably 70% by weight or higher in the 
monomer composition. Also, in the case the vinyl monomer 
is for increasing Tg of the polymer to be obtained, the 

35 content of such a vinyl monomer is preferably 30% by weight 



or lower. In the case the vinyl monomer is for 
contributing to mesh structure formation of polymer 
molecules by crosslinking reaction of the functional group 
contained in the molecules with an externally added 
5 crosslinking agent, the content of such a vinyl monomer may 
be controlled so as to keep the functional group-containing 
monomer preferably in a range of 0.1 to 10% by weight, more 
preferably in a range of 0.05 to 5% by weight. 

The above-mentioned acrylic polymer can be obtained 

10 by polymerization of the above (meth) acrylic acid ester 
monomer or copolymerization of a mixture of the above 
(meth) acrylic acid ester monomer and the vinyl monomer 
copolymerizable with it. The polymerization method is not 
particularly limited and conventionally known 

15 polymerization methods, for example, a solution 

polymerization (boiling point polymerization, below boiling 
point polymerization) , emulsion polymerization, suspension 
polymerization, mass polymerization, living polymerization 
can be exemplified. Among them, the solution 

20 polymerization using neither a surfactant nor a dispersant 
is preferable. 

A polymerization initiator to be used in the case of 
polymerization of the above-mentioned acrylic polymer is 
not particularly limited and for example, a peroxide type 

25 polymerization initiator and an azo type polymerization 
initiator are preferable. 

As the above-mentioned polymerization initiator, 

those having a 10-hour half-life of 80°C or lower so as to 
leave no volatile component of the polymerization initiator 
30 or its residue in the acrylic polymer to be obtained. A 

single polymerization initiator may be used or two or more 
types of polymerization initiators may be used in 
combination. 

The above-mentioned peroxide type polymerization 
35 initiator is not particularly limited and examples of it 
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are organic peroxides such as peroxycarbonate, ketone 
peroxide, peroxyketal, hydroperoxide, dialkyl peroxide, 
diacyl peroxide (lauroyl peroxide, benzoyl peroxide, 3,5,5- 
trimethylhexanoyl peroxide), and peroxy ester. Among them, 
5 peroxy esters with 8 or more carbon atoms of the acid 

residue and 6 or fewer carbon atoms of the alcohol residue 
are preferable in terms of odor suppression of the acrylic 
polymer to be obtained. Examples of the peroxy esters are 
tert-hexylperoxy-2-ethylhexanoate, tert-butylperoxy-2- 

10 ethylhexanoate, tert-butylperoxy-3, 5, 5- trimethylhexanoate, 
and tert-butylperoxylaurate . 

Diacyl peroxide of which the acyl group is aliphatic 
with 8 or more carbon atoms is also preferable. Examples 
of such diacyl peroxide are lauroyl peroxide, 3,5,5- 

15 trimethylhexanoyl peroxide, octanoyl peroxide, and stearoyl 
peroxide . 

The above-mentioned azo type polymerization initiator 
is not particularly limited and examples of it are 
azocompounds such as 2, 2 ' -azobis ( isobutyronitrile) , 2,2'- 
20 azobis (2-methylbutyronitrile) , 2, 2 f -azobis (2, 4- 
dimethylvaleronitrile) , and 2, 2' -azobis (dimethyl 
isobutyrate) . 

In the case of polymerization of the above-mentioned 
acrylic polymer, as the above-mentioned polymerization 

25 initiator, it is preferable to select those having a 10- 
hour half-life of 80°C or lower so as to leave no volatile 
component of the polymerization initiator or its residue in 
the reaction solution and to carry out the reaction as long 
as possible, while keeping at the temperature higher than 

30 10-hour half-life temperature as the polymerization 

condition. Further, in order to decrease the remaining 
polymerization initiator after polymerization and to 
promote the reaction quickly and completely, it is 
preferable to keep the polymerization temperature T in the 

35 final stage of the polymerization in a range satisfying the 
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conditions defined by the following equation (5) and to 
keep the polymerization temperature for a long duration. 

ti/2 + 25 > T > ti/2 + 5 (5) 
ti/2 is 10-hour half-life temperature. 
5 As the above-mentioned acrylic polymer, it is more 

preferable as the unreacted monomer, the unreacted 
polymerization initiator, or other impurities are less and 
at the time of polymerization or on completion of the 
polymerization, it is preferable to carry out operation for 

10 removing the unreacted monomer, the unreacted 
polymerization initiator, and other impurities. 

The practical means for decreasing the remaining 
monomer in the above-mentioned polymerization step are, for 
example, a method for separating and removing the remaining 

15 monomer in a refluxing solvent in the terminal stage of the 
polymerization and a method for adding a scavenger monomer 
with a low boiling point and easy to be removed by reaction 
with the acrylic monomer or a modified vinyl monomer in the 
terminal stage of the polymerization. 

20 The above-mentioned method for removing the remaining 

monomer from the polymerization system may include a method 
for replacing the refluxing solution of the polymerization 
solvent with a new solvent; a method for adding a scavenger 
monomer with a relatively low boiling point such as vinyl 

25 acetate, vinyl butyl ether, methyl acrylate, or styrene at 
the moment the polymerization degree reaches 95% or higher, 
preferably 98% or higher and then removing the remaining 
monomer with the scavenger monomer; and a method for 
washing the acrylic polymer with a poor solvent against the 

30 acrylic polymer, which is a low boiling point solvent such 
as methanol, ethanol, n-hexane, or n-heptane, on completion 
of -the polymerization. These methods may be employed 
solely or two or more of the methods in combination. 

The acrylic pressure sensitive adhesive of the 

35 invention may contain a tackifier for the purpose of 
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improving the pressure sensitive adhesion physical 
properties- In the case of using the above-mentioned 
tackifier, the content of the component with a molecular 
weight of 600 or lower is preferably 13% by weight or lower. 
5 If such a tackifier is employed, the volatile component 
emitted from the tackifier can be suppressed without 
deteriorating the pressure sensitive adhesion ' physical 
properties, the pressure sensitive adhesion physical 
properties are improved, and the acrylic pressure sensitive 
10 adhesive with suppressed odor can be obtained. Further, 
the volatile component to be released in the case of 
heating acrylic pressure sensitive adhesive to be obtained 

at 120°C for 30 minutes can be suppressed to 600 ppm or 
lower based on n-hexadecane and the amount of the volatile 

15 component which is a high boiling point component difficult 
to be removed by drying and has 30 minutes or longer 
retention time can be suppressed to 50 ppm or lower. The 
molecular weight and the content of the tackifier can be 
measured by GPC and calculated from the surface area ratio 

20 and the value obtained by conversion in to polystyrene. 

Examples of the tackifier are rosin resins, rosin- 
modified phenol resins, disproportionation rosin ester 
resins, polymerized rosin esters, hydrogenated rosin ester 
resins, terpene phenol resins, cumarone indene resins, 

25 alkylphenol resin, and petroleum resins. Among them, 

alicyclic saturated hydrocarbon resins belonging to the 
rosin resins, polymerized rosin resins, and petroleum 
resins are preferable since they can remove the low 
molecular weight component. 

30 The method for removing the component with a 

molecular weight of 600 or lower from the above-mentioned 
tackifier may include a method for heating and melting the 
tackifier at a softening point or higher and a method for 
blowing steam. In the case of the method for heating and 

35 melting the tackifier, in order to prevent oxidation 
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reaction with oxygen in air, it is preferable to carry out 
heating in an inert gas such as nitrogen, helium or the 
like. Also, the heating time is preferably about 1 to 5 
hours in order to avoid decomposition of the tackifier by 
5 the heating. In the case of blowing steam, if steam is 
blown after heating and melting of the tackifier followed 
by decrease of the tackifier to about 1 to 50 ' kPa, the 
volatile component can be decreased and the odor can be 
suppressed. The duration for blowing steam is preferably 

10 about 1 to 5 hours. If it is shorter than 1 hour, the 

effects to decrease the volatile gas and suppress the odor 
are insufficient and even if it is longer than 5 hours, the 
treatment effects are not so much improved. 

The content of the above-mentioned tackifier is not 

15 particularly limited, and it is preferably 0.1 to 35% by 
weight to the acrylic polymer. 

The acrylic pressure sensitive adhesive of the 
invention may contain a crosslinking agent. Addition of 
the crosslinking agent is effective to increase the 

20 agglomeration force since crosslinking structure of the 
polymer molecules or the polymer and the tackifier is 
formed by reaction of it with the functional group of the 
acrylic polymer or the tackifier. The above-mentioned 
crosslinking agent is not particularly limited and may 

25 include, for example, isocyanate type crosslinking agents, 
aziridine type crosslinking agents, epoxy type crosslinking 
agent, and metal chelating type crosslinking agent. 

The acrylic pressure sensitive adhesive of the 
invention may further contain, on the basis of the 

30 necessity, additives such as a plasticizer, an emulsifier, 
a softening agent, a filler, a pigment and, a dye. It is 
preferable for them to be subjected similarly to proper 
removal of the volatile components as much as possible. 
The acrylic pressure sensitive adhesive of the 

35 invention is suitable for a pressure sensitive adhesive 
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layer of a pressure sensitive adhesive tape. The pressure 
sensitive adhesive tape having the pressure sensitive 
adhesive layer containing the acrylic pressure sensitive 
adhesive of the invention can be used preferably for 
5 adhesion and fixation of members to be used in a closed 

space of such as a vehicle, a housing and, in the inside of 
an electronic appliance, where odorous gases become a 
problem. 

The third aspect of the present invention provides a 
10 pressure sensitive adhesive tape which has a pressure 

sensitive adhesive layer comprising the acrylic pressure 
sensitive adhesive of the first aspect of the present 
invention or the second aspect of the present invention, 
the pressure sensitive adhesive tape having 300 ppm or 
15 lower of volatile component concentration C calculated by 

the following equation (3) , when the tape is heated at 90°C 
for 30 minutes. 

volatile component concentration C (ppm) = volatile 

component content P (|J.g) /pressure sensitive adhesive weight 

20 R (g) before heating (3) 

In the equation (3) , the volatile component content P is an 
amount measured by conversion into toluene. 

The fourth aspect of the present invention provides a 
pressure sensitive adhesive tape which has a pressure 

25 sensitive adhesive layer containing the acrylic pressure 
sensitive adhesive of the first aspect of the present 
invention or the second aspect of the present invention, 
the pressure sensitive adhesive tape having 400 ppm or 
lower of volatile component concentration D calculated by 

30 the following equation (4), when the tape is heated at 
120°C for 30 minutes. 

volatile component concentration D (ppm) = volatile 

component content Q (fig) /pressure sensitive adhesive weight 
R (g) before heating (4) 
35 In the equation (4), the volatile component content Q is an 
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amount measured by conversion into n-hexadecane . 

The above-mentioned volatile component content P or 
volatile component content Q can be measured by the same 
method as the cases of the acrylic pressure sensitive 
5 adhesives of the first aspect of the present invention and 
the second aspect of the present invention. 

The pressure sensitive adhesive tapes of the 
invention may comprise only the pressure sensitive adhesive 
layers containing the acrylic pressure sensitive adhesives 
10 of the invention or the above-mentioned pressure sensitive 
adhesive layers layered on one face or both faces of a 
substrate . 

The substrate is not particularly limited and may 
include, for example, paper, non-woven fabrics, and sheet- 

15 like formed bodies made of polyesters, polyolefins, 

polyurethanes, polychloroprenes , vinyl chloride resin, and 
acrylic resins. Also, the above-mentioned substrate may be 
subjected to foaming treatment. The substrate is 
preferable for to be made of a previously refined material 

20 and to be subjected to the removal of the volatile 
components to satisfy the suppression of odor. 

The production method of the pressure sensitive 
adhesive tape of the invention is not particularly limited 
and a conventionally known method can be employed. For 

25 example, a method for forming the pressure sensitive 

adhesive layer directly on the substrate; a method for 
forming the pressure sensitive adhesive layer on paper 
subjected to release treatment and then transferring the 
pressure sensitive adhesive on the process paper to the 

30 substrate can be exemplified. 

As the method for forming the pressure sensitive 
adhesive layer, a method for applying the acrylic pressure 
sensitive adhesive of the invention in a prescribed 
thickness on the substrate or process paper and drying the 

35 solvent can be exemplified. At the time of drying the 
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solvent, a method for increasing a drying temperature as 
high as possible to the extent that no foaming occurs in 
the substrate or the process paper, a method for • prolonging 
the retention time in the drying furnace, a method for 
5 setting the drying furnace to be negative pressure, and a 
method for increasing the drying air blow amount can be 
employed, and accordingly, the volatile component 
concentration remaining in the pressure sensitive adhesive 
tapes of the invention can further be decreased. These 

10 methods may properly be selected and employed in 

combination. Also, in the case of curing and maintaining 
the pressure sensitive adhesive tapes of the invention, the 
volatile components can be suppressed by adjusting the 
curing temperature, decreasing the pressure in the curing 

15 atmosphere and accordingly the volatile component 
concentration can be decreased and the odor can be 
suppressed. 

If the pressure sensitive adhesive tapes of the 
invention are used, an adhesive structure in which volatile 

20 gas emission attributed to the pressure sensitive adhesive 
tapes and affecting electronic appliances is scarcely 
caused and odor emission attributed to the pressure 
sensitive adhesive tapes is suppressed can be formed. The 
pressure sensitive adhesive tapes are particularly suitable 

25 for the use relevant to the automotive interiors where the 
spaces are narrow and odor becomes a problem and 
particularly a vehicular air conditioner unit produced by 
using the pressure sensitive adhesive tapes of the 
invention is remarkably improved in odor suppression as 

30 compared with those produced by using conventional pressure 
sensitive adhesive tapes. 

Accordingly, a vehicular air conditioner unit which 
is obtainable by using the pressure sensitive adhesive 
tapes of the third aspect of the present invention or the 

35 fourth aspect of the present invention is also one of the 
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present invention . 

BEST MODE FOR CARRYING OUT THE INVENTION 

Hereinafter, the invention will be described more in 
5 detail with reference to Examples, however the invention 
should not be limited to these Examples. 
(Example 1) 

In a reaction container equipped with a thermometer, 
a starrier, a cooling pipe, a dropping funnel, and a 

10 nitrogen gas introduction pipe, a monomer mixture 

containing n-butyl acrylate 70 g, 2-ethylhexyl acrylate 27 
g, acrylic acid 3 g, and 2-hydroxyethyl methacrylate 0.5 g 
was dissolved in ethyl acetate 83 g and at a refluxing 
point, as a polymerization initiator, lauroyl peroxide (10- 

15 hour half-life: 62°C) 4 mmol was added properly from the 
starting of the polymerization for 4 hours to polymerize 
the acrylic monomers. After 4 hours, the polymerization 
initiator 2 mmol was properly added for 4 to 6 hours to 
decrease remaining monomers and after that, for further 

20 decreasing the remaining monomers and remaining initiator, 
the reaction was carried out further for 10 hours (the 
polymerization terminal stage) . The obtained solution was 
cooled to produce an acrylic polymer solution. 

The obtained acrylic polymer solution 100 g was mixed 

25 evenly with a functional isocyanate type crosslinking agent 
[Coronate L (active substance 55%) , manufactured by Nippon 
Polyurethane Industry Co., Ltd.] 1.5 g to produce an 
acrylic pressure sensitive adhesive. 

The obtained acrylic pressure sensitive adhesive was 

30 applied in a thickness of 60 |um after drying to one face of 
a separator of a 50 jam-thick polyethylene terephthalate 
film and dried for complete removal of the solvent at 120°C 
for 5 minutes to produce a pressure sensitive adhesive tape. 



35 



(Example 2) 
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An acrylic pressure sensitive adhesive and a pressure 
sensitive adhesive tape were produced in the same manner as 
Example 1, except that tert-hexylperoxy-2-ethylhexanoate 

(10-hour half-life: 70°C) was used as the polymerization 
5 initiator. 

(Example 3) 

An acrylic pressure sensitive adhesive and a pressure 
sensitive adhesive tape were produced in the same manner as 
10 Example 1, except that tert-butylperoxy-2-ethylhexanoate 
was used as the polymerization initiator. 
(Example 4) 

An acrylic pressure sensitive adhesive and a pressure 
sensitive adhesive tape were produced in the same manner as 
15 Example 3, except that vinyl acetate monomer 5 g was added 
after 10 hours from reaction. 



(Comparative Example 1) 

An acrylic pressure sensitive adhesive and a pressure 
20 sensitive adhesive tape were produced in the same manner as 
Example 1, except that benzoylperoxide (10-hour half-life: 
74°C) was used as the polymerization initiator. 

(Example 5) 

25 A tackifier 25 g containing 9.4% by weight of a 

component with a molecular weight of 600 or lower was added 
to 100 g of the acrylic polymer produced in the same manner 
as Example 4 and evenly stirred and then an isocyanate type 
crosslinking agent [Coronate L (active substance 55%) , 

30 manufactured by Nippon Polyurethane Industry Co., Ltd.] 1.5 
parts by weight was added and the resulting mixture was 
again stirred evenly to produce an acrylic pressure 
sensitive adhesive . 

The obtained acrylic pressure sensitive adhesive was 

35 applied in a thickness of 60 (xm after drying to one face of 



19 



a separator of a 50 (am-thick polyethylene terephthalate 
film and dried at 120°C for 5 minutes to produce a pressure 
sensitive adhesive tape. 

5 (Comparative Example 2) 

An acrylic pressure sensitive adhesive and a pressure 
sensitive adhesive tape were produced in the same manner as 
Example 5, except that a tackifier 25 g containing 15.6% by 
weight of a component with a molecular weight of 600 or 
10 lower was added. 

(Example 6) 

An acrylic pressure sensitive adhesive and a pressure 
sensitive adhesive tape were produced in the same manner as 
15 Example 4, except that tert-butylperoxy-2-ethylhexanoate 

(10-hour half-life: 70°C) 4 mmol was properly added as the 
polymerization initiator in a period of 4 hours from the 
starting and after 4 hours, 3, 5, 5-trimethylhexanoyl 
peroxide 2 mmol was further properly added for decreasing 
20 the remaining monomers. 

(Example 7) 

An acrylic pressure sensitive adhesive and a pressure 
sensitive adhesive tape were produced in the same manner as 
25 Example 5, except that the acrylic polymer produced in 
Example 6 was used. 

The acrylic pressure sensitive adhesives and pressure 
sensitive adhesive tapes produced in Examples 1 to 7 and 

30 Comparative Examples 1 and 2 were evaluated for odorous 

properties, cloud, volatile component concentrations, and 
physical properties by the following methods. The results 
are shown in Table 1 . 
(Evaluation of odorous properties) 

35 Evaluation was carried out according to VDA 270. The 
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evaluation was carried out by enclosing each pressure 
sensitive adhesive tape with 50 cm 2 size in a glass bottle 
of 1 L capacity, taking out the tape after keeping the tape 
at 40°C atmosphere for 24 hours, and immediately subjecting 
5 the tape to the odorous properties evaluation based on the 
following 6-point method. At the sensory evaluation, three 
or more panelists evaluated each pressure sensitive 
adhesive tape according to the following 6-point method and 
the average values were calculated: 
10 1: impossible to be sensed; 

2: possible to be sensed but not offensive; 

3: possible to be clearly sensed but not so much offensive; 
4: offensive; 
5: very offensive; and 
15 6: not endurable 

(Evaluation of cloud) 

Evaluation was carried out by enclosing each pressure 

sensitive adhesive tape about 20 g in a glass bottle of 100 
20 mL capacity, covering the bottle with a glass plate, 

heating at 120°C for 24 hours, and observing the change of 

the glass plate. The determination criteria for the 

evaluation were as follows: 

O: no change observed; 
25 A: a trace of fog observed; and 

x: fog observed clearly. 

(Measurement of the volatile component concentrations) 
The volatile component content was measured by 

30 heating a weighed pressure sensitive adhesive tape by a 
thermal sorption apparatus (ATD-400, manufactured by 
PerkinElmer Inc.) at the time when the tape was heated at 
90°C for 30 minutes and also at time when the tape was 
heated at 120°C for 30 minutes and measuring the emitted 

35 volatile component contents by GC-MS apparatus (e.g. 
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Automass 11-15, manufactured by JEOL Ltd.) and, the 
volatile component concentration was calculated according 
to the above-mentioned equation (3) or (4) . The volatile 
component concentration of each pressure sensitive adhesive 
5 was calculated according to the above-mentioned equation 

(1) or (2) from the pressure sensitive adhesive weight (the 
pressure sensitive adhesive weight = the pressure sensitive 
adhesive tape weight - the substrate PET weight) calculated 
by previously measuring the weight ratio of the substrate 

10 PET in the pressure sensitive adhesive tape and subtracting 
the substrate weight from the pressure sensitive adhesive 
tape weight. With respect to the PET substrate, it was 
previously confirmed that there was no volatile component 
for the measurement. 

15 For GC-MS measurement, a non-polar capillary column 

(HP-1, manufactured by Agilent Technologies, 0.32 mm x 60 m 
x 0.25 jam) was used and in the case of heating at 90°C for 
30 minutes, the temperature of the column was kept at 40°C 
for 4 minutes and then heated to 100°C at 5°C/min heating 

20 rate and further to 320°C at 10°C/min heating rate and kept 
at 320°C for 3 minutes. Also in the case of heating at 
120°C for 30 minutes, the temperature of the column was 
kept at 50°C for 2 minutes and then heated to 160°C at 
25°C/min heating rate and further to 300°C at 10°C/min 

25 heating rate and kept at the temperature for 20 minutes. 

The MS measurement range was 30 to 400 amu, the He 
flow rate was 1.5 mL/min, the ionization voltage was 70 eV, 
the ion source was kept at 230°C, the interface at 250°C, 
and the transfer line at 225°C. The volatile component 

30 concentration was calculated from the obtained peak surface 
area by weight conversion based on an absolute calibration 
curve produced by using toluene or n-hexadecane . 

The remaining polymerization initiator total amount 
>and the remaining acrylic monomer total amount after 

35 heating at 90°C for 30 minutes and the volatile component 
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content after 30 minutes or longer retention time were 
measured. 

(Evaluation of physical properties) 

The adhesion of each of the obtained pressure 
sensitive adhesive tapes was measured according to JIS 
Z0237. 



23 



Table 1 
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INDUSTRIAL APPLICABILITY 

The invention provides an acrylic pressure sensitive 
adhesive and a pressure sensitive adhesive tape preferable 
to be used for adhesion and fixation of members to be used 
in closed space of such as a vehicle, a housing where odor 
become a problem; or in the inside of electronic appliances 
where volatile gases become a problem and also provides a 
vehicular air conditioner unit produced by using them. 



